Purification, receptor binding analysis, and biological characterization of human melanoma growth stimulating activity (MGSA). Evidence for a novel MGSA receptor.
Human melanoma growth stimulating activity (MGSA) is a mitogenic factor first identified in the conditioned media of human melanoma cells. Structurally, MGSA belongs to a superfamily of proteins that includes interleukin-8 (IL-8) and platelet factor 4. These proteins are involved in inflammatory processes, and an understanding of their mechanism of action should provide insight into their pathophysiology. In this study, we report the high level expression of recombinant human MGSA in Escherichia coli. The structure was confirmed by mass spectrometry and NH2-terminal amino acid sequencing. Receptor binding studies were carried out in a human melanoma cell line, Hs294T, and in U937 cells. Direct binding experiments with 125I-MGSA in Hs294T cells have allowed us to identify a novel MGSA receptor in these cells, with a KD of 3.9-4.25 nM and approximately 52,960-67,758 binding sites/cell. These MGSA-binding sites were specific and could not be displaced by unlabeled IL-8. The MGSA receptor in these cells is biologically active, and the addition of ligand induces cellular proliferation in a dose-dependent manner. In U937 cells, unlabeled IL-8 and MGSA were able to completely displace radiolabeled IL-8. Scatchard analysis of the displacement binding data was consistent with binding to a single class of binding sites, and the calculated KD values were 2.4 +/- 0.6 nM for IL-8 and 3.2 +/- 0.80 nM for MGSA. Treatment of U937 cells with IL-8 or MGSA produced a rapid increase in Ca2+ flux; however, subsequent incubation with either ligand failed to produce any further Ca2+ flux. The IL-8 receptor in U937 cells was covalently labeled with 125I-IL-8 to reveal a protein with a molecular mass of 69 kDa.